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>> Captioner:  Yes, I can hear you on the microphone. 
 
>> Speaker:  Are we ready? 
 
>> Speaker:  I'm going to go ahead, and talk about -- (Indiscernible) -- at the end 
Dennis will introduce you. 
 
>> Speaker:  Everyone, I think we're going to start.  
 
>> Speaker:  We're going to start.  
 
>> Minda:  Good morning, everyone.  My name is Minda Nelson.  I'm the 
treasurer of HLAA.  And I'd like to introduce you to our CART provider, her name 
is Rita, and she will be captioning for us today.  Those of you that have not seen 
CART, what Rita is -- I think she's in Topeka, or some other location, and she is 
typing everything that I say through the court transcriber.  It's coming through 
our laptop and up on the screen, and you can know what I'm saying. 
 
That's how the CART works.  And if you have any questions, go ahead and pass 



the mic to you, make sure that you have the mic when you 
speak. -- (Indiscernible) will be wearing the microphone and then we'll have some 
questions. 
 
I'll make some announcements. 
 
>> Speaker: Thank you.  Well a couple of announcements this morning.  We've 
got a couple of events coming up.  Next month, we're going to be having the 
caption movie night.  We're all going to get together at a place next month for 
the next event, that's going to be a captioned movie.  We will announce it fairly 
soon, so we will be putting that out to you within the next couple of weeks via 
e-mail.  So look for an e-vite. 
 
At the end of this year, December 5, we will have another workshop like today, 
which is going to be related to -- is it the employment education, how you can get 
accessibility related to employment in the workplace.  We're going to be talking 
about that on December 5.  Most likely it will be this location or at the central 
resource library, December 5.  10:30 in the morning.  That will be our next two 
events.  We will be putting out another event list soon.  We will be 
meeting -- the board will be meeting and put that announcement out. 
 
And again for those of who you don't know me, I'm Dennis, the President of the 
HLAA chapter in Kansas City.  It's a good turnout today.  I'm looking forward to 
today's presentation related to audiology. 
 
This morning a blog post has gone up with audiology.  I've been deaf since the 
age of 3 due to spinal meningitis.  One of the big things about that, pretty much 
all through my life my parents were the ones who dealt with the audiologist for 
me.  So I never really understood what was behind audiology or what was an 
audiogram.  It was another person on the other side of the glass talking with a 
paper above your lips. 
 
Going to the audiologist was not the most interesting experience for me.  Now 
that I've gotten older and I understand the workings behind it, and what an 
audiogram is, I'm more interested and advocating for myself.  So I'm interested 
in hearing today's presentation. 
 
So I'd like to introduce Sam Bittel.  Can you tell us what F.A.A.A. is. 
 
>> Speaker:  Fellow Academy of Audiologists. 



 
>> Dennis:  He's been here two years now.  I'd like to turn this over to him so 
you can talk about audiology today. 
 
>> Sam Bittel:  Thank you for joining me today.  I want to make sure 
that -- there we go.  I'm Sam Bittel.  Here's a picture of our staff.  We have 10 
audiologists on staff.  One is missing from this picture.  We have four offices, 
one in Shawnee Mission Medical Center, which is where I'm located, Overland 
Park at St. Luke's South, Prairie Village and Leavenworth.  We had an office in 
Olathe that was moved to Shawnee Mission.  We've been in business for 25 
years years.  We provide hearing aids and deal with dizziness, imbalance and 
tinnitus. 
 
I have a doctorate in audiology, Au.D.  It is a relatively new degree.  Previously 
audiologists had a masters, but this is an applied doctorate in audiology.  I'm 
board certified and a fellow of the Academy of Audiology.  Those are credentials 
you want to look for. 
 
My specialty is a diagnosis and management of equilibrium disorders.  We can 
talk about hearing aids, et cetera. 
 
Audiology is the science that studies hearing, balance and related disorders.  It 
started after World War II.  Prior to World War II, there weren't audiologists and 
there wasn't audiology.  This was in response to people coming back with 
hearing losses related to the explosive devices. 
 
An audiologist has to be licensed in every 50 states and we now have to hold a 
doctoral degree.  You won't see an audiologist graduating with a masters 
degree any longer.  It takes about eight to 10 years of college.  I had 10 years 
of college to become an audiologist. 
 
In addition, we must complete an externship, which is a year full time on-the-job 
training.  It's like residency.  We have to pass a national examination and hold 
state licensure.  We study a broad range of topics from hearing loss, hearing 
aids, hearing conservation, the physics of sound, balance, dizziness, tinnitus, 
et cetera. 
 
I'd like to jump in and talk about the ear.  The ear has three main sections.  We 
have the outer ear, which includes the part of the ear we all recognize on the 
outside of the head, and the ear canal.  The middle ear, which includes the 



eardrum and the three ossicles.  There's an air filled space with a tube that goes 
to the back of our throat.  That lets the air into the middle of the air system.  
Deep inside the skull is the inner ear that contains the equilibrium system, as well 
as the cochlea or the hearing organ.  It funnels sound into the ear.  That's 
where wax is produced on the outer one-third of the ear. 
 
The middle ear contains the eardrum and the small bones of the hearing.  The 
eardrum vibrates to sound and puts them into motion.  It translates sound into 
the inner ear. 
 
The inner ear is filled with fluid.  We have the cochlea, which is the snail-like 
portion, and vestibular portion which is directly connected.  Here's a picture.  
This is the organ of Corti, the center structure inside the ear.  It's complex, a lot 
of moving parts.  Here's a picture of the hair cells inside the cochlea.  A lot of 
us hear about hair cell or hair cell damage.  This is where hearing loss takes 
place.  It's a result of damage to those cells.  Here's a zoomed-in picture.  
You'll read on the slide that there are 200 of these little cilia on top of each of the 
12,000 hair cells in the ear.  There are 100,000 moving parts in the ear, very 
complex. 
 
Here's a picture of someone who has hearing loss.  And we can see that their 
little hair cells are missing.  At the bottom there should be nice rows.  There 
are a lot missing.  Here's a picture of damaged cilia.  This individual had been 
exposed to medication that damaged the ear and caused them to be bent over 
and floppy, like spaghetti. 
 
If everyone would turn to the screen with the PowerPoint, I'm going to show a 
video of how everything works and put everything into motion. 
 
That in-and-out motion caused a wave in the fluid of the ear.  That wave 
stimulates the cells and creates an electrical impulse. 
 
It's extremely complex.  The ear has extremely complicated duties.  It has to 
change sound in the air to mechanical energy, to hydro energy, which is the fluid 
in the inner ear, to electric energy.  It's complex.  Any breakdown can cause 
hearing loss. 
 
Now, there are two primary types of hearing loss, conductive hearing loss which 
occurs in the outer and middle ear, which stops transmission of sound in our 
environment getting into the inner ear.  There's also central hearing loss, which 



occurs in the inner ear which results as something happening to the hair or 
nerves attached to the cochlear.  This stops transmission of sound to the brain. 
 
So the purple circle shows where conductive hearing loss takes place.  Anything 
that impedes sound, wax for example, or sound getting through to the middle 
ear, so a perforated eardrum, a problem with the bones in the ear, fluid in that 
part of the ear can cause conductive hearing loss. 
 
Central hearing loss, is where the cochlea or nerves attached.  Genetics, 
exposure to loud sound, there are diseases that can affect that system. 
 
Here's another picture that shows conductive hearing loss.  It occurs in the ear 
canal, eardrum, middle ear.  It represents 5% of all hearing losses.  It's not 
common.  We don't see this a whole lot. 
 
This kind of hearing loss can typically be corrected medically.  If we can solve 
the problem of impeding the sound going into the middle ear, the hearing loss 
can be corrected.  It is usually treated by an E.N.T.  
 
What's interesting about a conductive hearing loss, if we can make sound -- say it 
cannot be medically corrected.  If we can use a hearing aid to make the sound 
loud enough to overcome whatever is impeding the sound in the middle ear, a 
person can hear perfectly.  We can correct this type of hearing loss, like a vision 
can be corrected with glasses. 
 
If the central structures within the inner ear are intact, we have to get the sound 
through what's blocking the sound.  
 
Second kind of hearing loss is sensorineural in the inner ear.  This is 95% of all 
hearing loss.  It can be caused by aging, noise exposure, disease, genetics, 
medications.  Sometimes this is referred to as nerve loss or nerve deafness.  
These terms are not used anymore but traditionally have been. 
 
Central hearing loss, the central structures are absent.  We treat this with 
hearing aids.  But with hearing aids, if someone has a central hearing loss, 
hearing will be changed a little bit.  You're not going to hear the same as 
someone with hearing within normal limits or someone who didn't have damage 
within the inner ear.  When the central structures are damaged, the sound will 
never be unchanged.  So it is a different signal that's traveling up the nerve to 
the brain.  It's not like putting glasses on vision.  It's not that simple with 



central hearing loss. 
 
Let's talk about the audiogram a little bit.  You can see two sets of numbers on 
the audiogram.  Across the top is frequency, which is perceived as pitch.  The 
top left, we have low frequency which is like the keys on the left of the piano, 
bassy deep sounds.  To the right of the audiogram, we have high frequencies, 
tinny, sounds like a female's voice.  Across the left, we have loudness, called 
intensity.  The top are very, very quiet sounds.  As we move down, sounds 
become louder.   
 
When we do a hearing test we plot the -- (Indiscernible) you can hear. 
 
A few things that most people who aren't audiologists don't realize, when we talk 
about loudness, which is measured in decibels, 20 -- a sound that's 20 decibels is 
not half the sound of 40 decibels.  If you have a hearing loss that's 80 decibel 
hearing loss, your hearing isn't half as good as someone with 40 decibels.  It's a 
logarithmic scale.  We have a certain value at the 20th power.  When I say 
40th power, there are decibels at the 40th power. 
 
When a decibel is at 6 db increase in sound, it's a doubling of intensity.  When I 
say 20 to 40, a 40 decibel is not twice as loud as a 20 decibel.  It's significantly 
more complicated than that. 
 
When a person asks what percentage of hearing loss they have, it's an impossible 
question to answer.  That's not how hearing works or how the audiogram 
works. 
 
Patients say I have a 50% hearing loss.  50% of what is what I ask them, because 
that means nothing to me as an audiologist. 
 
Frequency is measured in Hertz.  Hertz are complicated.  It represents how 
much sound is oscillating within a second.  If I say Hertz, it means sound 
changing is 1,000 times per second.  2,000, it's changing 2,000 times per second.  
With Hertz, we can say 2,000 Hertz is twice as high pitched as 1,000 Hertz. 
 
Here's a scale how audiologists define hearing loss on an audiogram.  If 
someone has hearing from zero to 25 decibels, that's hearing within normal 
limits.  25-40 is mild hearing loss, 40-55 is moderate hearing loss, 55-70 is 
moderately severe, 70-90 is severe, and over 90 is profound. 
 



Most people have better hearing in the lower frequencies and slopes.  Often, 
we'll say mild sloping to moderately hearing loss, which is a typical description for 
an audiologist to use. 
 
Here's an audiogram.  This would be hearing within the normal range.  They're 
hearing all the thresholds.  Something I'd like you to observe here is where the 
vowel sounds are located and where consonant sounds, which are higher 
frequency sounds and vowels are lower.  The configuration of your hearing loss 
affects how you hear and perceive vowels versus consonants.   
 
Here's an individual with a high frequency loss.  Their hearing drops down with 
higher pitches.  The vowel sounds, they can hear fine, but they're missing 
consonant information. 
 
With high frequency loss, you start to lose the clarity of speech.  Clarity of 
speech is in the consonant sounds.  That's how we know to separate words.  
An individual with this sort of hearing loss comes in and says, I can hear the 
volume of people's voices but I can't hear what they're saying.  That's how it 
percepts your hearing speech. 
 
There are percentages on the audiogram called work recognition.  That testing 
involves presenting sound that we consider a comfortable level to you, in a quiet 
environment, to see how you can do under perfect conditions.  It's not a real 
world test.  Conditions are never perfect, but it gives us an idea, if you're in an 
ideal environment, how you would do with speech.  Those are just percentages 
on the audiogram. 
 
Here's how we define really those percentages, as to how they would affect you 
in your everyday life.  If you had 90 to 100 percent of the words correct, we 
would say you had no problem communicating in the everyday world.  80 to 
90% would be good.  We'd expect mild problems with understanding speech.  
70 to 80 is fair.  The goal went down 0 to 20% which is poor.  It would be hard 
to communicate in the everyday world if you're having trouble hearing in a 
perfect environment. 
 
I'd like to talk about questions you should ask your audiologist.  I think it's 
important to understand, number one, what type of hearing loss you have.  Is it 
sensorineural, is it a conductive hearing loss, or mixed hearing loss, which is a 
combination of both.  There are things we can do, management-wise, to 
understand that, and also the degree.  The degree of hearing loss and pattern 



affect how you're going to do with hearing aids, if you're a cochlear implant 
candidate, or if hearing aid is not an option.  It's important to understand how it 
will affect your communication abilities.  That's one of the main jobs of hearing.  
So that's important to understand. 
 
There are any safety issues related to hearing loss.  A lot of patients forget this.  
It's important we need to remember to hear our smoke detector, or if there's an 
intruder coming in the door, et cetera.  That's something in our practice that we 
work closely.  We work with those expandability devices that make the home 
environment safer, if need be. 
 
It's important to understand how can my hearing loss be managed, what hearing 
aids are most appropriate for me, why are they most appropriate for me, what 
technology options are available.  Hearing aids are electronic devices.  
Technology moves quickly.  They're advancing at a rapid rate.  In three years, 
the technology is obsolete.  It's one of those things you need to understand 
where the technology is at and where it's going.  That's extremely critical. 
 
Now, when an audiologist recommends a hearing aid, these are factors that we 
consider.  First, we consider your hearing loss, configuration, and degree.  
What kind of hearing loss you have, what hearing aid is going to provide enough 
gain or loudness for you to hear properly, your lifestyle.  If you're very active, 
we might recommend a hearing aid that adapts to your environment 
automatically or remote control. 
 
We have individuals that don't spend time out of the house.  They play bingo 
and that's about it.  We don't recommend a hearing aid with the bells and 
whistles. 
 
Need for expandability.  This is the new hot area with hearing aids.  Hearing 
aids are able to connect through the Bluetooth connection in your cell phone, 
there's new hearing aids hooking with Microsoft Outlook, so you can have your 
day planner in your hearing aid, obviously through your television through 
wireless technology.  
 
And also patient concerns.  Prices, hearing aids are expensive, so price is a big 
concern, and that's why we're more than willing to work around that.  
Cosmetics is an issue for some people.  Hearing aids are getting smaller and 
faster.  That's nice for that.  Based on that, we'll work with patients to decide 
what hearing aid is the best.  Give you a few options and go from there. 



 
I like to -- I think it's important for people to understand, when you're buying a 
hearing aid, you're not just buying an electronic device.  You are purchasing 
services from an audiologist.  This is going to be a long-term relationship.  You 
don't just get a hearing aid fit and that's it.  You're going to see your audiologist 
for a long time.  This is the most important part when you're picking a hearing 
aid.  You have to be comfortable, this has to be someone that you want to 
spend time with, and you don't mind seeing in the future. 
 
If you dislike your audiologist, it will be a poor hearing aid fit.  We need to keep 
that in mind when we're shopping for hearing aids.  That's really what we're 
shopping for.  A device is just an electronic device.  Most audiologists dispense 
exactly the same hearing aids.  Having good luck or not, is how the audiologist 
fits the hearing aid and your relationship with the audiologist. 
 
Now the lifespan of a typical hearing aid is said to be five to six years.  I've seen 
patients that have had hearing aids for 10 or 15 years.  I don't say this is the 
rule, but that's what they tell us.  Technology changes quickly enough that after 
six years, it will be significantly improved by that point in time. 
 
The lifespan of a typical ear mold is said to be two years.  This depends on the 
person.  If you're out, sweating a lot, very active, the ear mold will break down 
faster.  The tubing breaks down faster than an ear mold, but two years on an 
ear mold. 
 
I recommend that you see your audiologist, if you've been fit and wearing your 
hearing aid for a while, at least twice a year.  We make sure there is no damage, 
it's working properly, and to have an annual audiogram.  That's highly 
important. 
 
Hearing aid success is dependent on a proper fit.  Plugging the hearing aid up to 
the computer and hitting go isn't enough.  There are way too many audiologists 
doing this.  I don't know why, but it's happening a lot in our field, which is very 
sad.  The proper way to fit a hearing aid is using what's called a real ear device 
or speech mapping. 
 
An audiologist has a tool where they can place a small microphone in the ear 
canal, near the eardrum.  The hearing aid is placed in the ear, and we present 
sound to the hearing aid.  This tells us what it is doing at the eardrum.  So it 
lets us tailor it to you.  That should be done, and it's not being done a lot.  A lot 



of audiologists don't do this. 
 
I think we need to remember there are a lot of options for expandability.  That's 
something we need to consider.  This makes day-to-day life easier, especially for 
people with hearing loss. 
 
Audiologists have expertise in other areas.  Some people have equilibrium 
issues.  All of my patients are off balance, they're dizzy, et cetera.  Some of the 
conditions that affect hearing can affect that part of the inner ear as well.  So 
that's what I do, exclusively. 
 
A few other tips is I think using -- if you're a hearing aid wearer, using a 
dehumidifier box is critical.  Having a dehumidifier box and putting hearing aids 
in there every night is a great idea.  There's tubing out in the market that resists 
moisture.  If you have trouble getting moisture in your tubes, something you 
request your audiologist will use it. 
 
There are a lot of new processing strategies in hearing aids that are dramatically 
reducing feedback.  There are a lot of hearing aids, I've seen you can take out of 
the ear, and they don't whistle at all.  That is amazing, some of the new ones 
out there.  There are Starkey hearing aids that don't whistle at all.  It's 
spectacular. 
 
The next trend for hearing aids will be more expandability, connecting to more 
things in your day-to-day life, and smaller, and more powerful.  We've seen the 
open fit hearing aids, very small and discrete, but they can have a lot of power.  
There are some open fit hearing aids that we're fitting with moderately severe to 
severe hearing loss, which is exciting for us.   
 
That's it for the formal presentation.  I'd like to have questions now because I'm 
sure everyone has questions.  Things you would have liked to ask your 
audiologist. 
 
>> Audience Member:  I notice that -- I noticed that you have, on your diagram, 
that there was negative decibels.  How does that work, exactly? 
 
>> Sam Bittel:  Good question.   
 
When we have zero decibels, that is not the absence of sound.  When they set 
up the audiogram -- they've tested the hearing of a lot of 20-year-olds at the 



State Fair.  They said zero decibels was the quietest level that people at about 
20 years old can hear.  That doesn't mean people can't hear better.  Zero 
decibels does not mean the absence of sound on the audiogram.  There are 
different types of decibels.   
 
It's a little complicated.  Decibels on an audiogram, just the range of 
hearing -- of a person from having perfect hearing to having hearing loss.   
 
There's another kind of decibel where we measure sound pressure, a totally 
different kind of decibel.  That's why there are negative decibels.  Zero would 
represent not having a hearing loss for typical 20-year-olds.  Negative 10 would 
be someone with a better hearing than a 20-year-old.  There's a lot of 
mathematics involved.   
 
>> Audience Member:  (Off Microphone.) 
 
>> Sam Bittel:  There's no measurement for absolute zero.  20 is about 60 
decibels.  Measuring things would be 60 decibels recorded as 20 decibels on the 
audiogram.  It's complicated but that's why there's a negative.  Any other 
questions? 
 
>> Audience Member:  I talked with people that have asked me -- they mention 
they have tinnitus.  Is there nothing that can be done with the ringing in the 
ear?  Because I need to pass it along if that's possible. 
 
>> Sam Bittel:  I'm going to call it tinnitus.  Tinnitus is actually a brain 
generated signal.  It does not happen in the ear.  We traditionally thought it 
did.   
 
We have a lot of patients who were born profoundly hearing impaired.  They 
don't have functional hearing but they experience tinnitus.  The theory is the 
brain is generating the signal to keep itself alive.  They're generating sound to 
keep itself simulated.  I tell my patients it's like use it or lose it.  If the brain 
doesn't hear sound, it will reorganize itself, and those will be gone.  It keeps 
itself stimulated, alive and healthy.  If we can stimulate the brain, oftentimes, 
the tinnitus will be reduced significantly.  In fact, 60% of the time, is what 
research is showing us, we can alleviate it to a certain degree. 
 
There are new devices out, one called Neuromonics, that helps retrain the brain 
not to be sensitive to tinnitus.  It is FDA approved.  We're working with it in 



our Shawnee Mission office.  We've had good luck with it.  There's a specific 
sound that's generated, kind of sent to the brain, that helps stimulate the 
centers, which provides relief.  It's a 10 month program.  The individual wears 
it two hours a day.  That will be the new thing for tinnitus management, I think.   
 
Any other questions? 
 
All right.  I welcome all of you -- yes. 
 
>> Audience Member:  You say that you specialize in balance issues.  What are 
some of the things that you do to correct the balance, and can you tell us about 
your work. 
 
>> Sam Bittel:  Sure.  Let me talk about what I do.  As I said, I see patients 
with hearing loss, obviously, but really my main scope are people -- individuals 
with vestibular problems, which is the other part of the inner ear.  Really, when 
a patient comes to see me, they're dizzy, they're off balance, they're experiencing 
vertigo.  My evaluation with my patients lasts two and a half hours, a complex 
technological testing.  I did this in Florida.  My job is to see why people are 
dizzy.  If it's an inner ear problem, it's to help correct the inner ear problem. 
 
Individuals can have a mechanical issue, which is a common cause of dizziness.  I 
don't want to get into detail, but it is something that can be corrected.  If an 
individual has permanent damage to either vestibular system, if either system is 
reduced, there are therapies that can help the brain compensate to that damage.  
It's the gold standard of treatment.  My job is to identify if there is a problem 
and what the problem is.  Then, typically, I will refer out to therapy, if there is a 
therapy for the inner ear damage.  That's kind of what I do. 
 
Any other questions?   
 
Okay.  I welcome you all to visit our website.  There's a lot of good information 
at www.hearing your best.com.  Information about hearing, hearing loss, what 
we do, who we are, a little more information about what I do, which is kind of 
nice.  Thank you very much, and I appreciate you all coming out to hear me 
today. 
 
>> [Applause.] 
 
>> Dennis:  Well thank you very much, Sam.  It's very interesting and very 



informative.  I appreciate it.  Pretty much, we're going to be wrapping up a 
little early today.  Remember, the next two events coming up, one will be 
Caption Movie next month, and after that is going to be the educational item on 
employment.  So we're going to have that in December, on December 5, from 
10:30 to 12.  Any other questions or concerns?  You know, go ahead, Minda. 
 
>> Minda:  If you have any ideas for presentation topics that you would like to 
hear about for next year, we're putting up the schedule for next year.  Please, 
let one of us know if there's a specific topic that you're interested in. 
 
>> Dennis:  Thanks, Minda.  On the other -- the other officers you can contact, 
not just myself, we have Shanna Groves, our secretary, contact any of us if you 
have questions, and we'll be posting the next events coming up within the next 
couple of weeks.  Otherwise, have a terrific day, a wonderful Saturday, and a 
great weekend. 
 
>> [Applause.] 
 
Do you have announcements? 
 
>> Speaker:  I'm the secretary, Shanna Groves, I'm a very busy mom.  I have 
two of my three children.  We have a sign-in table.  If you did not sign in when 
you came in, if you give us a record of your visit. 
 
Also, we have two copies of the Hearing Loss Association of America magazine 
called Hearing Loss Magazine.  That is a benefit for those who become paying 
members of the Hearing Loss Association of America.  It's $35 a year for that 
international membership, and it gives you all sorts of benefits, not only the 
magazine, but weekly e-mails on legislation that will impact you with the hearing 
loss, and advocacy issues in Washington, D.C.   
 
There's a lot of lobbying that HLAA does on the national level.  There is a 
national conference.  This next year, it will be in Milwaukee.  That is a 
wonderful way to learn about hearing loss assistance programs, technology, 
workshops. 
 
So I encourage you.  There's two copies.  You can take one, or take both.  And 
then just sign in.  So thanks for being with us today. 
 
>> Dennis:  Thank you, Shanna.  Have a great day, everyone. 



 
>> [Applause.] 
 
     This text is being provided in a rough-draft format. Communication Access 
Realtime Translation is provided in order to facilitate communication accessibility 
and may not be a totally verbatim record of the proceedings.   
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